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it  hnd freshened into a gnle, which wns accompanied by intense and suflocnting 
hent, that penetrated houses and even cellnrs, to the g e n t  discomfort of the 
inhabitants. Strentns of hented rrir could be seen riving from the earth, the 
r o o t  of houses nnd objects nerrr tlic surfnce appeared to be wrnpped in n 
whitish glnre. At  8.36 p. m. the thermoineter stood u t  1 0 3 O . 2 ,  the highest 
tempernture ever recorded at this stntion. Towards evening the heut nbntetl 
somewlint, filling to 81O.8 st 11 p. m. The gnle ended nt 6.60 p. III., linviiig 
rcnched its rnnsimum velocity of twetity-sc\en miles from the south between 2 
and :i p. 111. .4t 3 p. m. of the 26th u gnle set in from the southwest, iind wus 
also nccompnnied by n high tenipernture, the miiximom being 102O.O. 

FROSTS. 
During the latter part of the month telegrams were issued by 

t h e  Chief Signal Ofiicer to observers in Dakota, Nebraska, 
nortllern Wisconsin and Michigau, aiid western Minnesotii, 
predicting frosts in those localities. The telegrams are given 
below, also the reports of frost, as received from Signal Service 
i1nd voluntary observers : 

The following telegram wiis sent to observers a t  La Crosse, 
Wiscoiisin j Duluth, Mimesotti; Marquettc, Escanaba, Alpena, 
and Mackinaw City, Michigan : 

WASIIISGTOS ('IIY, Arcgtcut 29, 1880-(;.:31; p. ni. 
Cool wnve trl\prouchiitg ; frosts nre indicated for iiortl~crn Jlichignti n l ~ d  

northern Wiscotisiii to-morrow night. 
Observers a t  Saiut Paul, Minnosota, Huron ant1 Yankton, 

Dakota, received the followiiig telegram : 
\VASIIIS(?I"I')S CITY, ~ 7 1 ~ ' i l d  ?$b, 188ti41.40 p. I l l .  

Cool wnve nppronching ; frosts nrc indicntcd for Dnkotu nnd weHtern Minne- 
sota to-rnorrow morning. 

The observers a t  North Platte and Omaha, Nebraska, re- 
ceived thc following telegram : 

\\'ASIIIS(;TOS CITY, AUgttSt 30, 1886-10.16 11. 111. 

l i g h t  frosts are indicated for to-night in Nclirukn. 
The following reports of frost will serve to show that these 

warnings were justified : 
Bichardton, Stark county, Dakota: the first frost of the 

sewon occurred here on the moriiing of the 30th, killing an 
amount of vegetables. 

Huron! Dakota : a heavy frost occurred here oil the moriiing 
of the 31st; late corn, flax, ancl all kinds of vines were injured, 
in many cases destroyed. 

Alta, Marshall county, Dakota : corn and other crop8 were 
injured by frost on the morning of the 31st. 

Fort Yates, Dakota : a killing frost occurred on the morning 
of the 31st j minimum tompernture, 31O.7 .  

Webster, Day county, Dakota: on the morning of the 31st 
the first frost of t h e  season occurred, killing corn, vines, etc. 
Ice formed one-tenth of an inch thick on atanding water; 
minimum temperature, 3 1 O . O .  Frost was also reported from 
Fort Totten and Yankton on the 31st. 

lIay Springs, Sheridan county, Nebraska: a very light frost 
occurred on the 31st in the lowlancls six miles soiith of tliis 
place. No injury was done to vegetation. Frost was also 
reported from Valentine, Nebrmkx, on tho 31st. 

Frosts were reported from Michig:id, a t  Reed City, Allegau, 
Greeneville, Hudson, and Traverse City, on the 31st; from 
Minnesota, at Duluth, Moorhead, aiid Saint Vincent, on the 
3ht ;  from Wisconsin, a t  Embarras arid Fond du Lac, on the 

The following is from t h e  '' Evoning Wisconsin," of Aiigunt 
31st, published at  Milwaukee : 

31&. 

The frost warnings for northern Wisconsin, sent out by the Signal Service 
)'esterday were verified. n~ light frosts nre reported this morning dong thc 
valley divkion of the L S nint Paul road nnd in thc rnnrbhes around Hcrlin. Thc 
report from I3crlin, received nt the Snint Paul  railroad ofice, nddA thnt thc 
frost wns light nnd did no dnmnge. The minimurn mercury recorded nt thc 
government observatory in JIilwnukee was  48O, the lowest since June 8th, 
when 42O.4 was recorded. At ISscnnnbn, 
Jlicbigan, 42' wns the minimum; nt hlnrquette, hiehigan, 4G0; ut 1)uluth. 
l\linnesotn, 40'; nt Saint Pnul, Minnesota, 42'; nt La Crosse, Wisconsin, 49O 
tit Des Moines, Iown, 4 6 O ;  ut Bnrgo, Dnkotn, 32'; ut Hiiron, Dnkotn, %j0j ni 
Saint Vincent, hlinnesotn, 88'; nt Ukmarck, Dnkotn, 84'; a t  Assinnboine 
)tlontnnn, 38'. 

Frosts mere also reported to hare occurred in the variour 
states and territories, as follows: 

l'he next lowest was 4 9 O  July 18th. 

Macon, Fort, Hort11 Curolir~n ............................ 
nit ,  rquott o DI ichlgan ...................................... 
p,Illw8tuked, \Viaconein ............. ..... 
Mobile 'Alnbunin .......................... ....... 
Nuw H ~ v c n  Cutlllectlrl1lt ................................. 
N ~ W  L o t d n ,  Connecticut ................................ 
Now York Clly ................................................ 
Norfolk, Virglii i it  ............................................ 
I'ensncoin, Floridn .......................................... 
Porthi id,  hluitiu _ ........................................... 
Portlunil, OreKim ............................................ 
Sandouky Olilu ............. ........................... 
Snndy IIuhk, NOW Jorwcy 
Boll Francisco, Cullforuln ................................. 

ti ................................ 
Inn .............................. 

.......................... 
........................................... 

................................. 

Boston, Massachusetts : light frost occurred i n  parts of the 
urrounding country ou the morning of the 23d. Considerable 
lamage was done to tho cranberry crop in Norfolk county. - - 

Lansing, Michigan : frost is reported as having occurred 
iear Lnming on tlie 2d, doing considerahlo dimage to corn. 

Cobrudo.-Pike's Peak, 21st. 
Connecticut.-North Colebrook, 224 23d. 
lowa.-Oskaloosa, 29th, 30th j Dnbuquc, Bancroft, Cedar 

2api ds, Inclepen clence, Logan, Manchester, and Monticello, 
Ilst. 

n i ~ ~ ~ n ~ i l ~ ~ e t ~ . - ~ ~ l i l l e y ,  3d ; Westborough, 23d. 
1Michi(lnn.-bl;irq~iette, 2 4  18th ; Mackinaw City, 4th. 
Nevada.-Carson City, 21st. 
New Hcrrnnpsliire.-Monnt Washingtoii, 7th, 17tl1, 18th, 2lst, 

Nezo York.-North Volney, (5th. 
Ohio.-WWnuseon, 3d. 
Oreqon.-Fort Klamatli, 9tli, 32~1, 26th ; Lakeview, 17th, 

13ennsylca~~ia.-Wollsbororlgh and Granipian Hills, 4th; 

llst j Nashua, 23d. 

?lst, 22d. 

Dyberry, 231. 
TEMPERATURE O F  WATER. 

The following tablo S ~ O W V R  the highent and lowest tempora- 
,ures of water observed at  the several stations; the monthly 
manges of water temperature; the average depth at  which the 
)bservations were made; ancl tho moan temperature of the 
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16.9 
13.3 
15.6 
16. I 
17.5 
17.6 
51.5 
11.3 

12.2 

11.0 

17.2 

............ 

............ 

3:: 2.9 - 
5.0 I 9.7 
6.1 1 1 1 . 0  

-.- I I.' 

Menn 
empsra- 
uroof the 
d r  at 

station. 
. 

0 

a::s 
67 .I 

2:: 
E:: 

22 

82 

$3 

77.6 
73.5 
67 .a 
67.7 

so. 
77.4 
72.4 

7o.a 
03.9 

83.1 
67.1 

80.4 

76.5 

............. 

b2.8 ............ 
67.9 
71.0 
74.5 
80.9 

70.1 
71. 
58.5 
79.9 
77.4 
69.3 
77.0 

0 Obsorvatloi~a temporarily sunponded. t IlPcord for 24 dnya. 

PRECIPITATION. 
[Expreased in iiacltea and hundredths.] 

Tho distribution of rainfall ovor the United Sta.tes and 
Cirnada for August, 1886, as dotermined from tlie reports of 
about soven hundred stations, is exhibited on chart iii. 

The most noted feature in connection with the precipitation 
of tho ruontli is its inequality within small distancos, t h u s  at 
Rochester, New York, tho rainfall i8 4.31 in excess of the 
normal, while Buffalo, New York, shows a deficiency of 0.65; 
Indianapolis, Indiana, excoss, 3.42 j Cincinnati, Ohio, defi- 
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ciency, 1.17 ; Reoknk, IOWA, excess, 3.81 ; DOS Moines, Iowa, 
deficieIlCJ', 3.75 ; Fort YRtOR,  D;lkOtiI, excess, 2.93 ; Bismarck, 
Dakot;b, deficiency, 1.26, etc. The rain fit11 is, however, gen- 
erally below tlie normal in the Lake region, Gulf region, soutll 
Atlantic states, Florida, upper Mississippi valley, extreme 
northwest, MOritali:t, and aloag the Pacific coast, except 
at Lou Angeles, Onlifornia, wliere an excess of 0.21 occurs. 
Especially large deficiencies occiir i n  TOWH, Florida, and along 
tile Gulf coast. All stations i n  Arizona sliow an excess of 
raiufbll, as moll as several in the Ohio and Missouri v:dlegs 
alld in Teunessee. 

111 the following table are shown, for tlie several geographi- 
(listricts, tlie normal Ilrocipitation for ,411gUSt ; tho averago 

for August, 1886, and tho excess orde0ciency as compared with 
tile normal : 

Average yrecipitatioii for Azcgrcst. 
__ .- - . -_.___ ___ - - _- -- 

- 
110 rhea. 

$3: 
t ;:$ 
$ ::E 
- 1.54 

- a.ga + 1.25 

- 0.15 + 1.52 
- 0.06 - 0.92 - 0.89 

- 0.67 

- 1.10 

z ;:3 
0.00 - 0.07 - 1.a5 

- 0.61 - 1.34 - 0.96 - 1.18 - 1.64 - 1.59 

- 0.21 

- 0.10 

- 0.50 

- a.a7 

- 3.87 
+ 0.06 + 1.31 
-k 1.96 - 0.51 

- 1.35 
- i.ar 

- 0.02 
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$ ;:E - 0.40 
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lliler .................................... 3IcIIelll.Y .................... ~ 

d y c l l l l l ~ ~ ~ e  .............................. Lk Kllllb ................... ~ ::3 j 5 

7 
31 
a8 
21 

33 ' 

a2 
14 I 

19 I 
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6 

I l l ' i i < l l l l l .  

Lnfiiyrt t e .............................. Tipprcnuow .................. 
1.ognutiport ......................... Catha ........................... 
Ypicelntid .............................. IIc-iiry ........................ 
Yevay .................................. Su itzerlnlid ................. 
n l o r l t i r d l ~ ~  ............................. J m e a  .................... 
A tcliinon ................................ A lclilsoil ..................... 
~ ~ ~ ~ ~ . ~ ~ ~ ~ ~ ~ i ~ . ~ ~ ~ ~  ........................ nil ,~ltgl~l l lcry ............... 
Lll\vrenco .............................. I)o11gl lull ...................... : 
\Vollington .......................... Sllluner ....................... I 

Yntes Cuiitrc ......................... W O ~ N O I I  .................... I 

I C o r ~ i i a l ~  ................................. York ............................ 
Gurd1lii.r .............................. Krnueboc .................... ' 
Orouo* ................................. l'ruobarot .................... 

nrcr,.uillllri. 
Fiillaloii ............................... Ilsrford ....................... 

nr,lrrclrilltdeitr. 
Ailillorat .............................. ~ I ~ I I I ~ I N ~ I ~ I I !  .................. 
Cniiil*ridgo ........................... >Iid~llr'sox .................... 
Clioatiiut lI i l l  ..................... n I i d d i ~ a ~ x  ............... 
F r n ~ n l i i ~ l l n i u  ................... nIitltllc~cx ............... 
I , n b  (:ucIiltiinte .................. hliddlosex .................... 
LJ'llll * ................................. Kancs  .......................... 
nfgatic I.nki! * ....................... nIititiic*es .................... 

Ilriatol 
Ur in t~ l  .......... 1 ~ 1 ~ 1 , l ~ ~ ~ l l ~ t l  .................... ~ ......... Mi,ldlrars .................... I ......... \\'orcestc.r .................... ! 

('nrami ('lty ........................... Orinslny ....................... 
.Vwr jlri imwick. I 

Snlnt J d i n  .......................... Snliit JOIIII ................... 
AYC.IV II<nripkiw. 

cllllcorli* .............................. nil~rrilllltc .................... 
Hl1llovl.r. ............................. (;rnrtwl ....................... 

Iolrrl.  

l i r i  I I W P .  

nfltiw. 

I 

1 .......... ...................... ......... ........................ 

.Vew Jerrw.  

4.46 
6.30 
0.m 
3.16 

a .3S 

I .76 
4.25 
2.49 
1.96 
3.51 

4.08 
2.82 
a.a7 

4.55 

a .92 
2.80 
3.52 
3.79 
3.75 
3.59 
3.00 
2.76 
3.53 
3.31 
1.78 
3.Sr 

0.00 

3.17 

2.77 
2 .a5 

1.10 

a .30 
3.97 

4.86 
2.51  

I .98 

a.38 
a .  12 

4.64 

4.70 
5.00 
3 .a0 

2.84 : 
3.34 
3.28 
3.14 

3.92 

4.28 
3.00 
3.59 
3.11 
I .!?3 

4.14 
3.74 
3.16 

5.20 

4.35 
4.68 
3.52 
3.86 
5.00 
3.80 
3.61 
4.10 
4.49 

4.42 ' 
4.49 i 
5.40 

3.67 

5.04 1 
2.87 

4.97 j 
2.a4 I 
a.66 I 

2.90 : 

3.33 

niatricln. 

1 For wr- jprH~ p a r a  
....... - - ..  -_ .................. 

....................... 

-0.90 
-0.82 

5.50 -1.98 
5.65 -0.59 

3.59 
3.64 S i  

! 26 
5.27 
a.71 
3.50 
3.20 
1.37 
2.51 
4.00 
2.80 
0.46 
0.1s 
0.61 0.15 
0.02 tmcu 
0.17 ! 0.81 

3.57 +0.37 
0.79 1 4 . 5 8  
1.82 -0.7a 
2.6s - I  .32 
3.50 I *. to  

s u i i t ~ i  Ornugu ........ 1 ............... 1 ~ s ~  _ ........................ i 
A-eio Y w k .  ~. 

I'ulor~iut~ ................................ O S \ W ~ O  ..................... i 
Pluttalnirg Ilnrrnckr ............... Cliuto i i  ....................... o .30 -0.16 

0 . 1 1  I --o .Od 
4 . 4 6  

4-0.64 
-0.01 

Ohin. 
\vnuHeon .............................. 1 Fuiton ........................ ~ 

Wut+tcrrillo ........................... E'rlunklitl ..................... I 
Priiiintdmiii,r. 

14 : 
I2 , 

w ~ @ r r y  ......... -...... ............. \vluyllc ........................ 
i Kllkwood ............................. Kerrlin\v .................... 

Stlrtobnrg ............................. s u  u t  t or ...................... ! 

Soiilh C'uruiitm. 

- 
c__- 

The following are some of the most marked dep:trtures from 
the normal precipitation at Sigual Service st 8 t' ions: 4.95 I 

3;33 I  

I xcrux .  

I'ermntil. 
NOW u h l  ............................. Auetin ........................ I 

1 Lui~olibilrK*-. ....................... ~ EsHl*X ........................... 
No\wort  ............................ : Orlonna ........................ 
StrrVorord * ............................. Ornugo ......................... 

17ryiiiin. I 
11lrd'11 Neal ........................... i Nortlitruipton .............. 
Dnlo *htori)ri*e ...................... I ~ I I C ~ ~ I I ~ ~ I ~ I I I  ............... : 
Vnrlcty nlilla ........................ Nclaon . . . . . . . . . . . . . . . . . . . . . . . . .  
~ ~ ~ t l I ~ V i l i ~  ........................... \Vytl10. ..................... 

IVecp1 I . i q i t , i c z .  
11elvetia ................................. l ~ n i ~ i l ~ i l p l i  .................... ! 

--- 

Abovo uorunnl. Uolo\v norninl. 
-_ .. . __ . . . . . . . . .  . . .  ....... 

Norfolk V~rgl1l~l l  .............................. 
R ~ ~ I I O H ~ ' O ~ .  Now York ........................ 
~+rnricl Ilnvou, Mlclilgiuli .................... 
~ n d i n u n ~ ~ o l l s  Indinnn ........................ 
Fort Yntos, hakotn ........................... 
Hiiron, Dakotti ................................. 

Nonlpliis, Torullemaco ......................... 

Kookuk, lo\W .................................. 

Cliurlustim, Soutli Cnrolinn ............... 
SnllfOrII Florida .............................. 
l)cs Mduce, Iown ............................. 
l ' l l i ln~o i~~ l l ln ,  l'alluaylvlllllll~ ............ 
Wlltnlugtini, Sort11 Carolinn ............ 
nIlbl l i l~ ,  hliul~ii~iin ............................. 
llio G r i i ~ i d o  (!lty, TCXIIII .................... 

Now Y i h  City ................................ 
Iiicke.. 

::3 
3.91 
3.75 
3.73 
3.52 
3.46 
3.42 

4.58 
6 20 4 .a0 

4.60 
3 21 
3.75 

4.48 

4.78 : + 1.03 
3.77 I - 0.71 IO ! 

Proin tllu *lUollrt i l~  or tho Now Englnrid nleteorologlcal Society." 

Tho followiug notes, in couuoctiou witli this subject, me from 
roluiitary observers : 

Illinois.-Sandwicli, Dc I<trlb county : tlie greatest Aiigust rninfnll wns tlint 
of 1862, 8.88; the lciuit fell i n  1881, 0.80. 

Ililcy, MeHenry county : the total rninfnll of the sutnincr of 188(i, 8.55, is 
3.18 less tlinii the noriiinl ah dedticed froni tlie obserrntionv of twenty-five preced- 
111g suiiiiiiers ; n stiinller oinount fell only during the suininera of IBGY, 18i3, 
niid 1888; 3.63 t'cll 011 tlie itiglit of August 28-29th ; until tlint dnte the rniiifnll 

didia,ia.--T,ognllsport, Cws county : tlie rninfnll of August, ]s i ( ; ,  9.14, is 
greater tlinti tlint of nny Augiist during thc pnst thirty-onc yenrs ; that of 18ti1, 
0.17, is less. 

Spiccltiiid, Hoiiry coiuitv : the rniiifnll for this inonth, ti.88, is greotcr thnn 
tlint of uiiy August in  tlie Inst  twenty-eight yenrs. 

Vwny, Switzcrlniitl county : during tlic past twenty-oiie years Iurye Alignst 
rniiifirlls occurred i l l  187!l, 1'0.90 ; 187G, G.18 ; 1882, 8.99. Siiioll rninfalls oc- 
curred i i i  1884, 0.64; 1881, 1.20. 

~o~oa.-Motiticello Joiieu county: the rniiifoll of Au st, 1885, 8.51, is the 
. b  >st, niid tlint of Aiigiist 186ti, 1.17, is the lcnst that cs occurred in August 

the pnst thirty-tlirec yenra. 
Kansas.-lA~~rre~~cc, hugltis couiity : rain iii nicnsuroblc quniititics fell 011 

clevcn dnys. 1 liere wcrc SIX thuiider showers. The cntire rniilfnll for the 
eight iiioiitliH of 188G, now completed, hns been 17.88, wliicli is 7.43 below the 
nvcrage for the snme inoiiths in  the preceding eighteen yenrs. l ' h e  lnrgest 
Atiguvt raitifnll i l l  tlmt tiluc occurrcd in 1868, 8.3:!; the least iii 181)", 0.0'3. 

of the prcscrlt YIIIIlIllCr lraR the Iecwt. 

DEVIATIONS PltOM AVERAGE' Y R E C ~ P I T A T I O N .  
Tho fOllOWillg table shows, for Certain StibtiOuS, 8s reported 

by voluntary observers, tlie average precipitation for the month 
of August for :I series of yenrs, tho precipitatiou for August, 
1886. aud the departures froni the average : 

- -  ! . . . . . . . .  -_ I-'- 
A ~ k n i i ~ ~ i .  I IllckPs. : .............................. .......................... Lollli i i i i i  j Uooiir i 5.03 ! 4 

Clrl~orri ici. 

Cniiiiecliuul. 
Bncrnuiotitu ........................... \ 8iirrnniriito ................. ~ 0.00 i ao 

Cnntou .............................. 1 ~ ~ n r t f i m i  ...................... 5 . q  ~ 25 
Hnrtford* 1lnrtfi)rd j 4.46. 
n11~1diutown ........................ 1 niiddioaox ................... 4.95 I 18 

Walllngford No\\. IInvlw I 5.04 29 

WobRtcr ................................ D ~ J '  ............................. I 2.57 4 

Poorla ................................... ! 1'011rln .................. 3.16 : 30 

............................ ..................... 
Xrw Hnvui i*  ......................... N r v  I lnvw .................. 5.72 I 14 ....................... ................. I DCI kola .  

llliiioia. I Annn .................................... Uiilon .......................... I 4.40) 11 
Mattoon ............................... I Coles ........................... 3.66 . 6 

Iiicldrr. Iiicliro. 
3.91 - 1.1a 
0.00 0.00 

a.77 - a.27 
a . n  - a . 3  
3.23 - 1.72 
4.56 - 1 . 1 b  
3.a3 - 1.81 

2.36 - 0.21 
2.63 - 1.77 
3.30 - 0.36 
3.30 + 0.14 
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Yntes Centre, Woodson county : the totnl rninfnll of the summer of 1886, 
10.67, is 0.51 below the nornin]. 

Maine.-Cornidi, York county : the rainfnll of August, 1867, 9.00, is grenter 
thnn thnt of niiy other August in the last twenty-nine years ; that of 1870, O.IG, 
is less. 

IliaryZaiid.-F:rllsto~i, Hnrford county : the rainfall of August, 1872, 11.16, 
is  grcnter thnn that of oily other August in the lmt fifteen years ; thnt of 1881, 
1.10 is less. 

A7& Jersey.-South Orange, Essex county : the rtrinfnll of the siirnnier of 
188G, 7.08, is 5.01 less thnn the average siiminer rninfull. 

New York.-I'alerino, Oswego county : dnring the ust thirty-three yenrs 
the lnrgest August rniiifull occurred in  18G4, G.40; the fenat, in 1870, 0.50. 

Ohio.--Wnuseon, Fulton county : the rninfall of the rnollth, 4.8(4 is grenter 
thnn thnt of any other Augiist in the ltrst foiirteen yenrs ; the lewt fell in 1884, 
1.12; the total rtrinfirll of the S U I ~ I I I C ~ ,  i.18, is 4.4!) ICSE thnn the noyrrinl. 

Westerville, Franklin county : i i i  the pnst twelve years the gretrtest August 
rninfnll occurred in 1880, 4.83 ; the len..t, in 1884, 1.07. 

Pennsylvania.-D berry, Wnyne county : ast nineteen yenrs the 
greatest Au list rniri&ll 8.77, occurred in 1 8 8 6  the ? erut, . 0.95, in 1883. 

Ail us& occurred in 1878, 8.38; the len3t in 1885, 0.09. 

months of 1886, 37.08, is 7.42 nbove the normnl. 

7.29, occurred in 185!3; the least, 0.57, in 1881. 

~ ' e ~ m . - ~  4 ew Ulm, Austin county : the largest rairifn~ in tlie prist fifteen 

~i:ir~inia.-Wvtheville, Wythe county : the totnl rninfall of the first eight 

Variety Mills, Nelson county : the lnrgest raintall in the past nine Augusts, 

MONTHLY SNOWFALLS. 
The following monthly snowfalls have been reported : 
Mount Washington, New Hampshire, on t.lie 23~1, 0.3 inch; 

Pike's Peak, Colorado, trace, ou the 18th and 27th. 
HAIL. 

Miles City, Custer county, Montana : on t h e  afternoon of the 
5th a destructive thunder and hail storm occurred in tho upper 
portion of the Yellowstone Valley. The rain and hail were 
unusually heavy. Crops over it strip of country six miles wide 
are reported to haro been entirely destroyed. Near Merrill 
drifts of hail were found foiirteeri inches deep. I u  Park City 
windows and even roofs were destroyed. 

Dakota, Stephenson county, Illinois : during the af'teruoon 
of the 5th a severe thunder-storm, attended by high wind ant1 
heavy hail, pmsed over this county. The wind damaged build- 
ings and stripped trees of their fruit, while forest trees and 
growing corn were leveled to the ground. Considerable damage 
was done by hail throughout the surrounding country. 

Janesville, Hock cqunty, Wiscomin : a hail storm did great 
damage to growing tobacco on the afternoon of the Gth. Some 
fields north of the town were entirely destroyed. 

Fort Yates, Dakota : on tho loth, between 8.55 aud 10 p. m. 
a severe thunder-storm, attended by rain, hail, and high wind 
prevailed here. During the storm $he wind attained a maxi. 
mum velocity of forty-five miles per hour from the southeast. 
The hail-stones were unusually large, ten, which were earefullj 
measured by tho ObRerver, averaged three inches in diameter, 
the largest being three and a half. The stones were spherical 
in shape, with cylindrical protuberances, one-half t.o three 
fourths of an inch long, projecting from their sides. Tliosc 
that fell at the beginning of the storm were very hard on thc 
outside but the centre consisted of dry compact snow. Aboui 
1,200 paues of glass were broken in the post arid Indian agencj 
buildings. The severity of the hail storm may be judged tron 
the fact that all branches an inch thick or less were broker 
from cottonwood trees. During the storm a notable fall o 
temperature occurred, the temperature before the storm being 
92O.O; after, 66O.O.  

Hail was also reported to have fallen in the various state! 
and territories, as follows : 

Arizona.-Fort Verde, 12th ; Fort McDowell, 30th. 
Arkanem.-Fort Smith, 28th. 
California.-Susanville, 30th. 
Coloratlo.-Pike's Peak, lst, 2d, Bth, Gth, loth, 26th, 28th 

Dakota.-Fort Totten, 6th; Huron, 7th, loth, 15th, 19th 

Illinois.-South Evanxton, 2 2 4  28th, 29th. 
Indiana.-Logansport, 11th. 
Iowa.-Cairo, Gth, 17th, 22d. 

30th. 

Fort Yates, 13th, 15th. 

............... ! niudisolr ............ 16 I 3.35 I ............... 
WUlWfltt .............. 20, 21  3.40 1 ............... .............. nIilwrLukee ......... 21, 23 I 2.40 .............. ............... ...... FWId dlt LUC 21 2.251... ............ 

, I  

--_ - . __ - L-- - - 

Table of excevsive and greatest rnontiily precipitation for August, 1886. 

JIinoavi-Coli. ... 

7 4.49 ................ 
7 3.63 ............... 

2.00 ............... 1 :  Ilidilleton ........... I 
2.81 ............. ............ ............... ....... 
3.37 ........... ..................... 

..... 
Auatln .............. 
Uallan ............... 

............... ...... ...... I 

3.70 ! 8.72 
2.00 7.75 
3.00 I ............... 
3.00 i 6.29 
2.78 I 6.06 
2 . 9  I ............... 
2.50  ............... 
2.55 ............... 
2.70 ............... 
3.00 I ............... 
2-30 8.36 
4.15 ;:q ........ 
2.03 7.3 
:.% 7.01 
2.00 6.77 

6.01 2.31 ............... 
2.14 ................ 
2.w ............... 
2.95 ............... 
2.30 I ............... 
2.03 ~ ............... 

3 ; ~  i 6.49 8.a8 

............... 
3.44 I 
3.73 ! .............. 
2.02 I ............... 
........ ::3j 
-2.00 I ........... :.. 
4.60 I 6.30 
4.78 6.01 

2.17 I..... .......... 
4-51 ................ 
2.40 ............... 
3.10 ............... 

3.07 I ............... 

3.19 ............... 
2.40 ......... 

Kaneas.-salina, Bth, 31st. 
Louisiana.-Liberty Hill, 25th. 
Micl~igaa.-AIpena, 13th j Mottville, 22d. 

Missouri.-Conception, 10th ; Central College, 12th ; War- 

Montana.-Fort Missoula, 4th. 

Minne8ola.-Duluth, 11th. 

renton, 16th. 



AUGUST, 1886. MONTHLY WEATHER REVIEW. 233 
c- 

. .. . . - . . -. _ _  . . . .- . - . . . - . .. . 
. - .  

N&raska.-Hay Springs, 7th.  

Nezc Yo&.-Piilmyra, 2d j ltocliester, l l t l i ,  13th. 
yen?lcr~lvania.--Fit,tsl)iirg, 11th. 

~ ~ ~ ~ ~ e ~ x e e . - ~ a s 1 i v i l l  e, (itli . 
Ut&.--Frisco, 7th. 
~~iscoluri?a.-Delnwa.re, 21st; Einbwras, 2Gtlr. 

Sleet occurred :it Pike's Peak, ColOrit(lo, 011 tile 3d, 4th, 'ith, 

Ne20 MCZ~CO.-~J;I.V;~, 4th. 

&ut/& C ~ ~ o Z i ~ ~ ~ ~ . - S ~ ~ a ~ t i t ~ i b ~ ~ r ~ ,  Gt l i .  

SLEET. 

Sth, 15th, 1Gtll, 17t,ll, illld 31st. 
WINDS. 

The most frequeiit directions of tlie wind during August, 
1886, itre shown on clinrt ii by tlie arrows flying with tlie wind j 
they are also given in  the table of miscellaneous meteorologi- 
cal (l:\t,a,. Along tlie 13icifie Witst the winds were mostly west. 

; on tlie coa.st of tho south Atlantic states tlie previailing 
djrectiou of' the wiiid was froni tile soutlimest j in t,lie west 
Gulf states tlie wind was gener;illy from tlie southeast j in tho 
MiggoUr'i Valloy, from tlie soutli. In all otlier (1istrict.s the 
wind w i ~  wriable. 

HIGH WINDS. 
[ l i t  miles pev h o w . ]  

Wind-velocities of fifty or more niilcs per hour mere recorded 

Mount Wasliington, New Hampsliire, 88, I I W . ,  4th j 61, nw., 

80, nw., 14th j YO, nw., 16th ; 62, s., lGth j 64, nm., 26th j 55, 

dllring the month, as ~ O I I O W S  : 

9th j 54, IIw., lOt l i  j 64, I ~ w . ,  1ltIi j 70, W., 12th j 59, Sm., 13tli j 

llw., 27t8h j GO, SW., 30th; 57, nW., 3L~t,. 
Fort nJ:icon, Nortli Cnrolina, 56, se., Gth. 
Sandy Nook, h'ew Jersey, GO, 11.) 7th.  
l(eokiik, I o \ v ~ ,  GO, UW., 12t811. 
GaIveStOIl, ! k ? X i b s ,  53, lie., 20th. 
S;tn Antonio, Texas, G O ,  u.,  20th. 
l?ort Totten, I);ikota, 53, nw., 2Ot.11. 

Kalitmazoo, Ka1am;isoo couutJ', Micliigan : ;L tornado is re- 
ported to liare passed over 1)iLrtS of Kalamazoo and Barry 
couilties a t  10 a. m. of tho 1st. Its Course was mibrketl by up- 
rooted and twisted treen, unroofetl barns, nud prost8rated wind- 
luills ant1 fences. At  t,lie villa.ge of Hickory Corners R cliiircli 
steeple wits b l 0 ~ 1 1  dowu :tiid many other buildiiigs damaged. 
The storill was nccoiiip:bnied by licavy riiinfall. 

noliokus, Bergen county, New Jersey : :L lieavy thunder 
all(1 raiii storm occurred a t  tliis plme 0 1 1  the night of the 1st- 
2d. Shortly before midnight it  high g;:tle set in, blowing down 
a uuinber of trees and deut,royiiig windows. One house \v:LS 
rnoverl fr01ii its foundat ion and partly wrocked. 

 artl land, Kearney county, K:LIIS:N : 011 the 5th a torriado 
passed ovor this place, tlcinolisliing twenty houses, 8,s well as 
doing groat tliiinage to growiug crops. Sixtecu cars were 
blown froin tlio At.chison, Topekti., :bud Saiita Fit R d r o u d  tracks, 
nnct two miles of tolegra1)Ii wires west of the towii were pros- 
trated. Otlier towus in tlie viciuity of H:irtlnnd were visited 
by tlie tornado, but tlio da,ni:Ige clone was slight. 

Decatur, Illinois : on tlio afternoon of tlie 5th a sm-oro thun- 
der-storm, accompanied by liigli wind arid l i d ,  occurred in this 
section. The mind d~maged buildings :%lid stripped trees of 
their fruit, wliile large forest trees wore u1wooted and grolving 
corn destroyed. Considerable il;tnia.go was dotie by hail in the 
surrouuding country. A liuavy bhck cloud wliich precaded 
the Atorm preseiited tlie :i.ppenra,nco of a tornado cloud, alarln. 
iiig the 1)COple,. a,~id causing m m y  to seek security iu cellars. 

Cairo, Illiuois: R very destructive storm of hail, rain, and 
wirid occurred :ibout 3 p. in. of the 6th at  tilo town of Metropo. 
lis, t ~ e ~ i t y  miles 1iorthe;tst of Cairo. Trues were uprootetl, 
limbs kOl'11 Off alld carried itt &3 rn1)id rate along the track of tile 
storui, ant1 fences, grooming corn, aucl light buildiligs leveled to 
the grountl. It is reported that Iiitil fell to tile &qjth of three 
inches and ]vas still lying in heyis on tile nioruilig of the 7ti1, 

LOCAL STORXS AND TORNADOES. 

3 

Uuroii, Ilakota : it I ~ e a \ ~ y  storm of rain and hail, followed by 
% destructive southwest giile, occurred liere on the afternoon 
ind eveniiig of tlie 7th. Tlie gill0 set in after tlie storm of 
iinil and r;iin l iar1 passed, and continued only three miuutes, 
>verthrowing a number of small buildings aiid blowing dowu 
:Iiimiieys and fenccs. A t  tlic Dnkotit Agricultural Fair grounds 
tlie ;tinpliitlieatre, grand st;tnd, mid severul otlior structures 
rverc cleriiolislierl, together with a great deal of the fencing, 
barns, :ind sheds. At the towii of Newark, about oue liunclred 
miles nortli of liere, Are persous were killed and mucli property 
lestrogecl . 

Frisco. Utah : ib  tliunder-storm and heavy rain set in at 7.35 
p, in. of tlie 7th. Prom 7.40 to 7.55 p. in. hail  fell in consider- 
r~ble quantities. The storm did some damage by flooding cel- 
hrs :i i it l  ~iiitleriniiiiiig tlie trestle work of the rai1ro;id bridge 
iiem this place, renclering tlie p;wsage of tr;tins unsafe. 

Abertleoii, Brow11 county, Dakota : 011 tlie night of tlie 10- 
l l t l i  :I severo tliuntler-storin occiirred i t i  this town and vicinity. 
Northwest of this place the storru assunit4 the limn of :I tor- 
nado, destroying a farm Iiouse, several barns, and nuinoroiis 
qritin-stacks i n  it track oxtending from ten miles west of West- 
port to Ordwiy. Anotlier severe storni occurred lioro on tlie 
1Gtli. 

Geneva, Now York: betmeeii G aid  T 11. 111. of tlio 11th a 
very scvcre thuiider-storm piissed over this place. The storm 
W i i S  :wcoinl~;tnied by lieavy raiu, tiail, i m t l  wind. Miiuy trees 
wero uprooted and houses unroofed. The storm was alsb felt 
in ltocliestm, wliure the wirid blew a gale. Mucli damage w;ts 
done in tlio country br hail mid in the city by overflowed sewers. 

Pittsburg, Peuneylvania: a screre storm of' wind mid rain 
passed ovor this section a t  10 p. in. of t h e  Llth, doing a great 
deal of c1;tmage. Telegraph wires wero blown dowu and ser- 
ur:tl Iiouses unroofed. 

Akron, Suminit county, Ohio : a clestriictiw ritiii, wind, and 
tliuntlcr-storm occurred ;it this town ou the niglit of the l1-12th. 
Numerous trees aiid fences wore blown down and two houses 
wreclted. Fruit and otlier crops werc destroyed in large 
quan titios. 

Keokuk, Iowa : at 3.46 p. ID. of the 12th a thunder-storm aud 
light rain bcgnn; at 3.53 1). UI. t h e  wind shifted to tho north- 
west and it gale of sixty miles per hour mid Iicavy rain set iu. 
The wind c1ecre:ised to brisk and rcerctl to southeast at 4.45 
I). in., tlie rain becomiiig light at the same time. Tlie storm is 
cstimatecl to 1i:tve damaged property in this town to the exteut 
of 813,000. A number of business houses wore unroofed :md a 
cliiirch spire blown down. The storm extended over this sec- 
tion of tlio statu, and reports from numerous places in the sur- 
rounding country sliow that conRiderablo darnage was done to 
boildings iLntl crops. The vicinity of the towns of Creston and 
Mount Pleasaiit suff'ered se~ero injury. 

Saint Louis, Missouri : :it 7 1). in. of tlie 12th the wind and- 
deuly increased in  volocity from fresh to A uortliwest gule, 
blowing for a time ;it tlie rate of forty-five miles per hour, aud 
causing :I sudden fall iu temperature of 1 8 O .  A t  7.30 p. 111. a 
tliiuicler-storm and light r:iiu set in and continued until 10 
1). in. Tliu wind carried away one Iiuudred and fifty feot of 
the woodwork of a Iarge bridge in the city, mid destroyed much 
corn in tlie country. 

Cairo, Illinois : it tliunder-storm :ind high mind occurred iu 
this vicinity sliortly after 11 1). in. of tlie 12th. Between 11 
and 11.30 p. m. the wind attniuetl a inaximum relocity of 
thirty-oight miles per hour froin tlie northwest. A t  Hannibal, 
Missouri, the storm was reported to have been very severe, 
blowing off roofs atid iuj uriiig several personx. 

Spriiigfield, Illinois : it hoavy tliunder-storm and high wind 
I)rov:iiled :it tliis place from 6.53 1). m. until midnight of tho 
12th. At  7.16 1). 111. the mind attained a velocity of thirty-tliree 
niiles per liour from tlie wost. A number of signs, chimneys, 
and fences \vert3 blowii down during the gale. 

Cliicngo, IlliIiois : on tho 12th the long drought was brokeu 
i n  soutlierii Town mtl Illinois by a severe thunder-storm, accom- 
puiiietl by lieitvy rain and liigli wind. Niiinerous reports from 


